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The	pathophysiology	of	 the	development	 and	progression	of	hae-
mophilic	arthropathy	including	two	major	features	–	chronic	prolif-
erative	synovitis	and	cartilage	destruction	–	has	been	highlighted	in	
numerous	previous	papers.1,2	Haemophilia	is	a	prevalent	reason	for	
the	development	of	 secondary	 ankle	osteoarthritis;	 however,	 pre-
vious	trauma	is	the	most	common	reason	for	ankle	osteoarthritis.3 
Patients	with	post‐traumatic	ankle	osteoarthritis	often	present	with	
a	 concomitant	 hindfoot	 deformity.4	 In	 2015,	we	 analysed	weight-
bearing	 radiographs	 of	 226	 patients	with	 end‐stage,	 symptomatic	
ankle	 osteoarthritis	 and	 demonstrated	 that	 only	 64.4%	 of	 all	 pa-
tients	had	a	hindfoot	alignment	within	normal	range.5	Patients	with	
concomitant	 ankle	 deformity	 –	 valgus	 or	 varus	 –	 and	 asymmetric	
ankle	 joint	 load	may	 be	 vulnerable	 to	 asymmetric,	 premature	 car-
tilage	damage.	A	varus	or	valgus	deformity	 is	prone	to	damage	on	
the	medial	 or	 lateral	 side,	 respectively.6	However,	 there	 is	 limited	
literature	addressing	the	prevalence	and	importance	of	concomitant	
hindfoot	deformities	in	patients	with	haemophilic	ankle	arthropathy.
The	publication	by	De	la	Corte‐Rodriguez	et	al7	is	the	first	pub-
lication	 highlighting	 the	 importance	 of	 early	 recognition	 of	 hind-
foot	malalignment	and	early	conservative	treatment.	In	their	study	
with	 163	 patients,	 59.5%	 presented	with	 a	 concomitant	 hindfoot	
deformity	with	 valgus	malalignment	 being	 the	most	 common	 de-
formity.7	The	treatment	of	haemophilic	ankle	arthropathy	remains	
controversial	 and	 includes	 conservative8-11	 and	 surgical12	 treat-
ment	 options.	 Surgical	 treatment	 options	 incorporating	 advanced	
arthropathy	can	be	divided	into	two	major	groups	–	joint	preserv-
ing	 and	 joint	 non‐preserving	 procedures.12	 A	 supramalleolar	 re-
alignment	surgery	 is	often	a	good	alternative	to	ankle	arthrodesis	
or	 total	 ankle	 replacement	 for	patients	with	a	partially	preserved	
tibiotalar	joint.13,14
While	 the	 paper	 by	De	 la	 Corte‐Rodriguez	 et	 al7	 substantially	
contributed	 to	 a	 better	 understanding	 of	 the	 impact	 of	 hindfoot	
malalignment	 in	 patients	 with	 haemophilic	 ankle	 arthropathy,	 it	
also	has	 some	 limitations.	One	of	 the	major	 limitations	 is	 that	 the	
malalignment	of	patients	 in	their	study	was	assessed	clinically	and	
not	radiographically.7	 It	has	been	demonstrated	 in	several	publica-
tions	that	the	clinical	assessment	of	hindfoot	alignment	is	often	in-
correct	and	underestimates	the	underlying	deformity	(Figure	1).15,16 
De	Cesar	Netto	et	al16	analysed	clinical	and	radiographic	alignment	
in	29	patients	 (30	 feet)	with	adult‐acquired	 flatfoot	deformity	and	
demonstrated	that	clinical	evaluation	often	underestimates	the	un-
derlying	flatfoot	deformity	by	up	to	15	degrees.
Therefore,	we	recommend	radiographic	analysis	as	essential	part	
of	the	clinical	assessment	of	all	patients	with	haemophilic	arthropa-
thy.	We	routinely	use	conventional	weightbearing	radiographs	that	
include	four	standardized	views:	 lateral	and	dorsoplantar	views	of	
the	foot,	mortise	view	of	the	ankle	and	hindfoot	alignment	view	(also	
known	as	Saltzman	view)	(Figure	2).17	The	concomitant	hindfoot	de-
formities	can	be	observed	on	different	levels	including	supramalle-
olar,	intraarticular	and/or	inframalleolar.5	Several	studies	have	been	
published	highlighting	standardized	radiographic	assessment	of	the	
hindfoot	in	the	coronal	plane.	The	medial	distal	tibial	angle	is	used	
for	assessment	of	the	supramalleolar	coronal	alignment	with	normal	
values	of	92°	±	3°.18	The	medial	distal	tibial	angle	is	defined	by	the	
angle	 between	 the	 longitudinal	 axis	 of	 the	 tibia	 and	 the	 joint	 ori-
entation	line	(Figure	3A).18	The	intraarticular	deformity	is	analysed	
by	measuring	the	angle	of	the	talar	tilt;	values	greater	than	4°	are	
interpreted	to	be	pathologic.6	The	talar	tilt	 is	defined	by	the	angle	*International	WBCT	Society	members	are	shown	in	Appendix	1.	
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F I G U R E  1  Clinical	and	radiographic	assessment	of	a	hindfoot	alignment	in	a	52‐year‐old	male	with	a	pes	planovalgus	deformity:	clinical	
assessment	demonstrated	14.5°	of	valgus	alignment	(A),	weightbearing	computed	tomography	with	soft	tissue	mantel	as	a	measurement	
reference	demonstrated	15.0°	of	valgus	alignment	(B),	weightbearing	computed	tomography	with	Achilles	tendon	as	a	measurement	
reference	demonstrated	18.0°	of	valgus	alignment	(C)	and	weightbearing	computed	tomography	with	bony	structures	as	a	measurement	
reference	demonstrated	38.0°	of	valgus	alignment	(D)
(A) (B) (C) (D)
F I G U R E  2  Conventional	weightbearing	radiographs	in	a	49‐year‐old	male	with	end‐stage	haemophilic	ankle	arthropathy:	lateral	(A)	and	
dorsoplantar	(B)	views	of	the	foot,	mortise	view	of	the	ankle	(C)	and	hindfoot	alignment	view	(also	known	as	Saltzman	view)	(D)
(A) (B) (C) (D)
F I G U R E  3  Radiographic	assessment	of	the	hindfoot	in	the	coronal	plane	(the	same	patient	from	Figure	2):	medial	distal	tibial	angle	for	
supramalleolar	alignment	assessment	(A),	talar	tilt	for	intraarticular	alignment	assessment	(B)	and	calcaneal	moment	arm	for	inframalleolar	
alignment	assessment	(C)
(A) (B) (C)
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between	 the	 joint	 orientation	 line	 and	 the	 talar	 orientation	 line	
(Figure	 3B).6	 The	 inframalleolar	 alignment	 is	mainly	 influenced	 by	
the	heel	alignment	and	assessed	using	the	calcaneal	moment	arm.17 
The	calcaneal	moment	arm	is	defined	as	the	distance	between	the	
longitudinal	axis	of	the	tibia	and	the	 lower	point	of	tuber	calcanei	
(Figure	3C).17
In	the	last	decade,	weightbearing	computed	tomography	(WBCT)	
has	increased	in	use	for	preoperative	and	postoperative	assessment	
of	patients	with	hindfoot	disorders.19	 This	novel	 imaging	modality	
improves	the	assessment	of	joint	alignment	and	degeneration	under	
weightbearing	conditions	(Figures	1	and	4).15,19,20
In	 summary,	 evaluation	 of	 clinical	 hindfoot	 alignment	 rep-
resents	an	undoubtedly	crucial	step	in	the	overall	assessment	of	
patients	with	 foot	 and	ankle	pathologies.	However,	 assessment	
of	 hindfoot	 deformities	 should	 not	 be	 limited	 to	 visual	 inspec-
tion.	 Since	 clinical	 judgement	 has	 been	 shown	 to	 potentially	
misestimate	 the	 severity	 of	 hindfoot	 deformities,	 we	 strongly	
recommend	the	use	of	weightbearing	radiographs	and	WBCT	as-
sessment,	especially	for	patients	that	are	candidates	for	surgical	
treatment.
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F I G U R E  4  Weightbearing	computed	tomography	of	the	foot	and	ankle	(the	same	patient	from	Figure	2):	axial	imaging	(A),	sagittal	
imaging	(B)	and	coronal	imaging	(C)
(B)
(A)
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